Motivated by the 3.2σ(1.4σ) deviations between the recent experimental value for A b F B (R b ) and the standard model(SM) prediction, we examine the effect of new physics(NP) on the Zbb couplings g b L and g b R . First we focus our attention on the dynamical models. Then, using effective lagrangean techniques, we discuss the corrections of NP to g b L and g b R . We find some kinds of NP might explain the recently experimental data about R b and A b F B . However, the free parameters of these kinds of NP must be severely constrained. PACS number(s): 12.60Cn,12.60.Nz,13.38.Dg
Introduction
Most of the experiments are consistent with the predictions of the standard model (SM) with sufficient accuracy. Almost all of the experimental data are quite well explained in the context of the SM. However, in the most recent analysis of the precision electroweak data [1] , the Z → bb forward -backward asymmetry A b F B = 0.0990(17) is 3.2σ from the SM fit value, but there is just a hint of a disagreement, at the 1.4σ level, for the Z → bb branching ratio R b [R b = 0.21664(68) ]. The result presented by the recent experimental data are very puzzling. Certainly the result could be a statistical fluctuation or from unknown systematic error, but Ref [2] has told us that this seems to be due to new physics(NP) beyond SM. In this note we shall assume that this is a signal of new physics(NP).
The effective Zbb vertex can be parameterized in terms of two form factors, the left- 
where S w = sin θ w , θ w is the Winberg angle. In order to determine the two form factors separately, we need two independent measurement of the Zbb vertex. One is provided by R b and the other by the forward-backward asymmetry A In this paper, we shall explore whether the corrections of NP to the two form factors can bring the theoretical predictions closer to the experimental results. We find that some kinds of NP can not fit both R b and A b F B within the 1σ bounds of the recent experimental data at the same time. Some other kinds of NP might explain the recently experimental data about R b and A b F B . However, the free parameters of these kinds of NP must be severely constrained. 
Where δg b L(R) contain the SM and the NP contributions at one loop order:
Where the SM values are for m t = 174GeV and M H = 100GeV [3] . In principle, the corrections of NP to the Zbb vertex may give arise to one additional form factor, proportional to σ µν q ν . This magnetic moment-type form factor arises at one-loop and should be considered as well. However, its contributions to R b and A 
The 1σ can be written as: (7). This is a very strong constraint.
In the following, we will explore whether the contributions of NP to the Zbb couplings
can bring the SM predictions close to the experimental results and see whether there is any kind of NP satisfying Eq. (7). First we will mainly focus our attention on the class of models, in which the electroweak symmetry breaking (EWSB) and the large top mass is dynamically generated by the new strong interactions. In this paper, we will call this class of models as the dynamical models. Then, using effective lagrangean techniques, we discuss the corrections of NP to the form factors g [6] . Due to the strong coupling between the top-pion and the third generation quarks , the top-pions can give rise to a large positive correction to g
Ref. [8] it is found that, by combining all of these corrections to g 
with δg
We have neglected the small δg come from its mixing with the electroweak gauge boson Z, which can be written as [11] :
where
. If the dynamical t ′ and b ′ masses make the main contributions to the W and Z masses and the associated decay constant is F ≃ 145GeV , then [11] :
Using Eq. (10) and (11) 
Using the expression of δg
in Eq. (7), we can constraint the free parameter x, which is in the range of 0.28 − 0.41. This means that, to explain the recent experimental data of A b F B , the dynamical t ′ and b ′ masses must make only small contributions to EWSB and the associated decay constant is F x ≈ 40 − 60GeV .
The equation (13) gives too large correction to δg b L as compared to the constraint (7). But, if the scenario described above is indeed correct, it can predict the existence of new scalars with the decay constant Other type of new models can also explain the recently experimental data. For example, the new model proposed by D. Chang et al [12] is this case. This new model [12] contains an exotic fourth family of quarks and leptons, which is free of anomalies, together with a heavy Higgs scalar triplet which supplies the neutrinos with Majorana masses. It has been shown [13] that if the top mass m t is actually larger than about 230 GeV, and the SM b R mixes with the exotic quark Q 1 of charge - 
Model independent analysis with dimension-six operators
In the last several years, many authors [14, 15] have studied the effects of the dimension-six 
where Λ is the NP scale. 
In above estimation, we have taken Λ ≈ 1T eV , Thus, as long as Eq. (15) 
Using Eq. (7) and (16), we can obtain: Fig.1 
